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AUTOMATING A GOVERNANCE PROCESS
OF OPTIMIZING A PORTFOLIO OF
SERVICES IN A GOVERNED SOA

BACKGROUND OF THE INVENTION

1. Field of the Invention

The field of the invention 1s data processing, or, more
specifically, methods, apparatus, and products for automating
a governance process of optimizing a portifolio of services 1n
a governed SOA.

2. Description of Related Art

Service Oriented Architecture (‘SOA’) 1s an Architectural
style that guides all aspects of creating and using business
processes, packaged as services, throughout their lifecycle, as
well as defimng and provisioning the I'T (‘information tech-
nology’) infrastructure that allows different applications to
exchange data and participate in business processes loosely
coupled from the operating systems and programming lan-
guages underlying those applications. SOA represents a
model 1n which functionality 1s decomposed into distinct
units (services), which can be distributed over a network and
can be combined together and reused to create business appli-
cations. These services communicate with each other by pass-
ing data from one service to another, or by coordinating an
activity between two or more services. The concepts of Ser-
vice Oriented Architecture are often seen as built upon, and
the evolution of, the older concepts of distributed computing,
and modular programming. Although services and a busi-
ness’s SOA Architecture are often strictly defined, gover-
nance of an SOA, implementation of an SOA, operation of an
SOA, and management of an SOA 1s often not defined. A
defined model of governance, however, may increase efiec-
tiveness and efficiency in implementing, operating, and man-
aging a business’s SOA, thereby providing savings to the
business. Modeling and implementing governance processes
of such a defined governance model may further enhance
eiliciency and effectiveness of implementing, operating, and
managing a business’s SOA.

SUMMARY OF THE INVENTION

Methods, apparatus, and products for automating a gover-
nance process of optimizing a portiolio of services 1n a gov-
erned Service Oriented Architecture (‘SOA’) are disclosed
that include modeling the governance process of optimizing a
portiolio of services 1n the governed SOA and generating, in
dependence upon the modeled governance process, one or
more automation modules, each automation module compris-
ing a module of computer program instructions that, when
executed by a computer processor, supports performance of
one or more steps ol the modeled governance process. In
embodiments of the present invention, the modeled gover-
nance process mncludes determiming whether a collection of
service artifacts matches one or more service artifacts stored
1n a service registry; 11 no service artifacts stored in the service
registry match the collection of service artifacts, 1nitiating
creation of a service 1n accordance with the collection of
service artifacts; i1f one or more service artifacts stored 1n the
service registry match the collection of service artifacts:
selecting, 1n dependence upon predefined action selection
criteria, a service administration action to perform; obtaining
approval of the selected service administration action; and
initiating the selected service administration action. The fore-
going and other objects, features and advantages of the mnven-
tion will be apparent from the following more particular
descriptions of exemplary embodiments of the invention as
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illustrated in the accompanying drawings wherein like refer-
ence numbers generally represent like parts of exemplary
embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 sets forth a block diagram of a system for governing,
a Service Oriented Architecture (*SOA’) according to
embodiments of the present invention.

FIG. 2 sets forth a block diagram of automated computing,
machinery comprising an exemplary computer useful in auto-
mating a governance process ol optimizing a portiolio of
services 1n a governed SOA according to embodiments of the
present invention.

FIG. 3 sets forth a flowchart illustrating an exemplary
method of automating a governance process of reviewing
service artifacts 1n a governed SOA according to embodi-
ments of the present mvention.

FIG. 4 sets forth a flowchart illustrating an exemplary
method of automating a governance process investigating
service reuse 1n a governed SOA according to embodiments
ol the present invention.

FIG. § sets forth a flowchart illustrating an exemplary
method of automating a governance process ol optimizing a
portiolio of services 1n a governed SOA according to embodi-
ments of the present mvention.

FIG. 6 sets forth a flowchart illustrating an exemplary
method of automating a governance process of establishing a
subscription to a deployed service 1n a governed SOA accord-
ing to embodiments of the present invention.

FIG. 7 sets forth a flowchart illustrating an exemplary
method of automating a governance process of creating a new
version of a service 1 a governed SOA according to embodi-
ments of the present mvention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Exemplary methods, apparatus, and products for automat-
Ing a governance process of optimizing a portiolio of services
in a governed SOA 1n accordance with the present invention
are described with reference to the accompanying drawings,
beginning with FIG. 1. FIG. 1 sets forth a block diagram of a
system for governing a Service Oriented Architecture
(‘SOA’) according to embodiments of the present invention.
SOA 1s an Architectural style that guides all aspects of creat-
ing and using business processes, packaged as services,
throughout their lifecycle, as well as defimng and provision-
ing the information technology (‘I'T’) inirastructure that
allows different applications to exchange data and participate
in business processes loosely coupled from the operating
systems and programming languages underlying those appli-
cations. SOA represents a model 1n which functionality 1s
decomposed 1nto distinct units, called services, which can be
distributed over a network, can be combined together, and
reused to create business applications. These services com-
municate with each other by passing data from one service to
another, or by coordinating an activity between two or more
services. The concepts of Service Oriented Architecture are
often seen as built upon, and the evolution of, the older con-
cepts of distributed computing and modular programming.

The system of FIG. 1 includes an SOA governance model
(108) that provides parameters used in governing a business’s
SOA, that 1s, a governed SOA (162). An SOA governance
model may be established through use of a consulting group
(102), using soitware tools and business service artifacts, and
relevant stakeholders (106) of a business. A consulting group
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may include one or more individuals that guide members of a
business in establishing and implementing an SOA gover-
nance model. Such individuals typically are not members of
the business. Consulting groups often work closely with rel-
evant stakeholders of the business in establishing and 1imple-
menting an SOA governance model.

A relevant stakeholder (106) of a business 1s an individual
or party that affects, or can be affected by, a business’s
actions. “Relevant stakeholders.” as the term 1s used 1n the
specification, refers to stakeholders which are most directly
alfected by a business’s actions with respect to SOA and often
have decision making authority with regard to one or more
aspects of the SOA governance model. Although only con-
sulting groups and relevant stakeholders are described here
with respect to implementing and operating a governance
model 1n accordance with embodiments of the present inven-
tion, readers of skill in the art will immediately recognize that
many other individuals or group of individuals associated
with a business may take part in implementing and operating
some or more aspects such a governance model and each such
individual or group of individuals and their actions are also
well within the scope of the present invention.

The exemplary SOA governance model (108) of FIG. 1

may be implemented and operated according to an SOA
vision (104) that may be defined by the consulting (102) and

the relevant stakeholders (106) of the business. That 1s, a
consulting group may be used to guide relevant stakeholders
through a process of identifying an SOA vision which may be
used to define not only primary boundaries of the business’s
SOA, but also a governance model for the SOA. An SOA
vision (104) 1s a general and broad definition of an SOA
strategy to be accomplished through use of an SOA. An
example of such an SOA strategy which may be accom-
plished through use of an SOA, 1s to reduce redundancy 1n the
use of different software applications that provide similar
functionality to different organizational entities of the busi-
ness. Consider, for example, that a retail sales department and
an online sales department use different software applications
to provide the similar function of recerving and processing,
customer orders. An SOA vision may outline business goals
of the SOA that may be implemented that reduce such redun-
dancy by providing a single service of customer order receipt
and processing to both the retail sales department and the
online sales department of the business.

As mentioned above, an SOA governance model (108)
provides parameters used 1n governing a business’s governed
SOA (162). To that end, the exemplary SOA governance
model (108) of FIG. 1 includes several SOA governance
processes (110). An SOA governance process (110) 1s a pro-
cesses that when executed governs one or more governed
SOA processes (110), the processes typically used 1n imple-
menting, operating, maintaining, and managing an SOA for a
business. That 1s, the governance processes, when executed,
elfect governance of the typical implementation, operation,
maintenance, and management of an SOA for a business.

The exemplary SOA governance model (108) of FIG. 1 the
SOA 1ncludes a vitality (112) governance processes, a Com-
plhiance (114) governance process, a communication (116)
governance process, an appeals (118) governance process,
and a lifecycle (119) governance process. The vitality (112)
governance process maintains the applicability of the SOA
governance model. The vitality process ensures that the gov-
ernance model 1s current, reflecting current business and
information technology and strategy, and also refines other
governance processes and governance mechanisms to ensure
continued usage and relevance of the governance model.
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The compliance (114) governance process governs the
review and approval processes used 1n implementing and
managing services within an SOA. The governance processes
includes providing criteria defined 1n the establishment of an
SOA governance model to guide such review and approval
processes. Such criteria may include a business’s principles,
standards, defined business roles, and responsibilities associ-
ated with those defined business roles.

The communication (116) governance process governs
communication of SOA vision, SOA plans, and the SOA
governance model to members of the business for educating
such members. The communication governance process
ensures that governance 1s acknowledged and understood
throughout a business and also provides, to members of the
business, environments and tools for easy access and use of
information describing an SOA governance model.

The appeals (118) governance process enables members of
a business to appeal SOA decisions. This appeals governance
process therefore also provides exceptions to business poli-
cies, information technology policies, and other criteria that
must typically be met within SOA decision-making pro-
Cesses.

The lifecycle governance process (119) governs the imple-
mentation and management of an SOA. Services deployed in
an SOA may follow a lifecycle—a particular set of phases or
stages through which the service proceeds from inception of
the service to retirement or repurposing of the service. In
addition, the SOA as a whole may follow a particular life-
cycle. An SOA lifecycle, for example, may be an iterative
process that includes modeling the SOA, assembling the
SOA, deploying service 1n the SOA, and managing the SOA.

The example lifecycle governance process (119) includes
several other governance processes—Iiner grain detail pro-
cesses, each of which 1s governs a different aspect of service
or SOA lifecycle. The lifecycle governance processes in the
example of FIG. 1 includes a service artifact review (121)
governance process, a service reuse (123) governance pro-
cess, a service portiolio optimization (125) governance pro-
cess, a deployed service subscription (127) governance pro-
cess, and a new service version (129) governance process.

As mentioned above, each of the governance processes
when executed governs one or more governed processes. A
governed process 1s a processes used 1n implementing, oper-
ating, maintaining, and managing an SOA for a business. The
exemplary SOA governance model (108) of FIG. 1 includes
categories ol governed processes (122, 124, 126, 128). Each
category represents an area ol SOA 1mplementation, opera-
tion, maintenance, and management carried out by the gov-
erned processes included 1n the category.

The categories of governed processes in the example of
FIG. 1 include strategy (122), design (124), transition (126),
and operation (128). Processes included 1n the category of
strategy (122) generally carry out an initial planning of ser-
vice implementation. Examples of governed processes
included 1n the category of strategy include a process for
defining SOA strategy (130), defining service funding (132),
and defining service ownership (134). Processes included 1n
the category of design (124) generally carry out identification
and definition of particular services for an SOA. Examples of
governed processes included 1n the category of design include
a process for modeling services (136), designing services
(138), and defining service Architecture (140). Processes
included in the category of transition (126) generally carry
out implementation of services in an SOA. Examples of gov-
erned processes included 1n the category of transition (126)
include a process for service assembly (142), service testing
(144), service deployment (146), and service delivery (147).

il
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Processes included 1n the category of operation (128) gener-
ally carry out management and monitoring of services oper-
ating within an SOA. Examples of governed processes
included in the category of operation (128) include a process
for service monitoring (148), security management (150), °
and service support (152).

The SOA governance processes (110) of FIG. 1 are
executed and implemented by one or more implementation,
execution and monitoring tools (154). Such implementation
tools may include governance mechanisms (156). Gover-
nance mechanisms (156) may include one or more mdividu-
als, organizational entities, and business inirastructure to
carry out governance according to the governance model
(108). Such individuals may include relevant stakeholders,
committees, or boards responsible for carrying out such gov-
ernance. Orgamizational entities may include, for example, a
board of directors, management groups, departments within a
business, and the like. Business infrastructure may include
available human labor, software applications, database man- 3¢
agement systems, computer technology, funding, and other
types of business infrastructure as will occur to those of skaill
in the art. Different governance mechanisms (156) may be
responsible for carrying out governance of diflerent catego-
ries (122,124,126,128) of governed processes (120). 25

Other exemplary implementation and execution tools
(154) 1n the exemplary system of FIG. 1 include policies,
standards, and procedures (158). Policies, standards, and pro-
cedures (158) are embodiments of a business’s overall busi-
ness principles and are typically used in guiding decision- 30
making i many of the governed processes (120). That 1s,
policies, standards, and procedures (158) are compliance
requirements, defined according to the business’s SOA.

Other exemplary implementation, execution, and monitor-
ing tools (154) 1n the exemplary system of FIG. 1 include 35
monitors and metrics (160). Monitors are typically used to
gather data describing performance of governed processes
(120) and SOA governance processes (110). The data
describing performance of governed processes and SOA gov-
ernance processes may be compared to specified metrics 1n 40
order to determine whether the performance of the governed
processes and SOA governance processes 1s weak or strong.
The metrics may also be used to identily particular steps of
governed processes (120) and SOA governance processes
(110) are ripe for improvement. As such monitors and metrics 45
may be used to increase the efficiency and overall effective-
ness of not only the governed processes typically used in
implementing, operating, maintaining, and managing an
SOA (162), but may also be used to increase the efficiency
and overall effectiveness of the SOA governance processes 50
(110) that govern such governed processes (120).

The arrangement of governance processes, governed pro-
cesses, implementation and execution tools making up the
exemplary system 1llustrated in FIG. 1 are for explanation,
not for limitation. Systems useful according to various 55
embodiments of the present invention may include additional
computer technology, software applications, servers, routers,
devices, Architectures, organizational entities, and business
members not shown in FIG. 1, as will occur to those of skill in
the art. Networks 1n such systems may support many data 60
communications protocols, including for example TCP

(Transmission Control Protocol), IP (Internet Protocol),
HTTP (HyperText Transier Protocol), WAP (Wireless Access

Protocol), HDTP (Handheld Device Transport Protocol), and
others as will occur to those of skill in the art. Various embodi- 65
ments of the present invention may be implemented on a
variety of hardware platforms.
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Each of the governance processes (110) in the example of
FIG. 1 may be automated to some extent. A process may be
‘automated’ 1n that the process 1s carried out, at least 1n part,
by operation of computer hardware and software. For further
explanation, therefore, FIG. 2 sets forth a block diagram of
automated computing machinery comprising an exemplary
computer (252) useful 1n automating a governance process of
optimizing a portiolio of services 1n a governed SOA accord-
ing to embodiments of the present mnvention. The computer
(252) of FI1G. 2 includes at least one computer processor (256)
or ‘CPU’ as well as random access memory (268) (‘RAM’)
which 1s connected through a high speed memory bus (266)
and bus adapter (258) to processor (256) and to other com-
ponents of the computer (252).

Stored 1n RAM (268) 1s a process modeling and automa-
tion tool, a module of computer program instructions for
automating governance processes 1n accordance with
embodiments of the present invention. Examples of process
modeling and automation tools which may be enhanced to
automate governance processes in accordance with embodi-
ments of the present invention include business process mod-
cling (‘BPM”) tools. Some BPM tools enable a user to model
processes through use of Business Process Execution Lan-
gunage—BPEL. BPEL 1s short for Web Services Business
Process Execution Language (WS-BPEL), an executable lan-
guage for specitying interactions with Web Services. WS-
BPEL provides a language for the specification of Executable
and Abstract business processes. By doing so, WS-BPEL
extends the Web Services interaction model and enables it to
support business transactions. WS-BPEL defines an interop-
crable integration model that facilitates the expansion of auto-
mated process integration both within and between busi-
nesses.

In the example of FIG. 2, the process modeling and auto-
mation tool (220) may be configured to model a governance
process (222) and generate, in dependence upon the modeled
governance process (222), one or more automation modules
(224), each automation module comprising a module of com-
puter program instructions that, when executed by a computer
processor (2356), supports performance ol one or more steps
of the modeled governance process. The automation modules
(224) may be executable code of a web service, executable
code that receives and passes along email messages to pre-
defined recipients, executable code that retrieves or stores
service artifact data in databases, a plug-in to a web browser,
database manager, email client, word processing applica-
tions, spreadsheet applications, and so on as will occur to
readers of skill in the art—any type of module of computer
program instructions which may aid 1n the carrying out of a
governance process. The automation modules may deployed
on the computer (252), on other computers (282) coupled to
the computer (252) via a data communications network (200)
including servers, on hand held devices such as mobile
phones, personal digital assistants (‘PDAs’), and so on.

In the example of FIG. 2, the process modeling and auto-
mation tool (222) has modeled five governance processes
(222). The service artifact review (121) governance process
included preparing one or more service artifacts associated
with the service for review, submitting the service artifacts for
review, and reviewing the service artifacts. The service reuse
ivestigations (123) governance process includes receiving a
specification of service requirements, interpreting the service
requirements against a registry and repository (274) of
deployed services including determining whether a deployed
service meets the service requirements, and 11 a deployed
service meets the requirements, initiating a subscription to the
deployed service.
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The service portiolio optimization (125) governance pro-
cess includes determining whether a collection of service
artifacts matches one or more service artifacts stored 1n reg-
1stry and repository (274); 11 no service artifacts stored 1n the
registry and repository (274) match the collection of service
artifacts, mitiating creation of a service 1n accordance with
the collection of service artifacts; 1 one or more service
artifacts stored in the registry and repository (274) match the
collection of service artifacts: selecting, in dependence upon
predefined action selection criteria, a service administration
action to perform; obtaining approval of the selected service
administration action; and initiating the selected service
administration action.

The deployed service subscription (127) governance pro-
cess includes: collecting available service artifacts associated
with a deployed service; determining whether the deployed
service meets predefined functional requirements including,
performing a functional gap analysis between the collected
service artifacts and the predefined functional requirements;
if the deployed service meets the predefined functional
requirements, determining whether the deployed service
meets predefined non-functional requirements including:
performing a non-functional gap analysis between the col-
lected service artifacts and the predefined non-functional
requirements; 1f the deployed service meets the predefined
non-functional requirements, creating a subscription request;
requesting approval of the subscription request; and if
approval 1s recetved, creating a subscription to the deployed
service.

The new service version creation (129) governance process
includes reviewing requested updates to a deployed service;
determining, 1n dependence upon the requested updates and a
specification of a present version of the deployed service,
whether a new version of the deployed service 1s required; 1T
anew version of the deployed service 1s required, determining
whether the present version of the deployed service will be
subsumed by the new version; and if the present version of the
deployed service will be subsumed by the new version, retir-
ing the present version of the deployed service.

The example computer (252) 1s coupled via the data com-
munications network (200) to a registry and repository (274).
A registry 1s a storage location for references to other 1tems,
like pointers 1n computer program instructions. The example
registry of FIG. 2 may include references to services, refer-
ences to automation modules that implement business pro-
cesses, references to service artifacts, references to docu-
ments, references to spreadsheets, and so on. The registry
may also be implemented as or include a web services registry
listing all publicly accessible (within a business or outside of
a business organization) web services implemented 1n an
SOA or non-deployed web services. A repository, rather than
storing references to object, istead stores the objects them-
selves—the modules of computer program instructions form-
Ing a service, web service, or automation module, service
artifacts, documents, spreadsheets, and so on. The registry
and repository (274) need not be formed of a single device, a
single hard drive or network attached storage, but may be
distributed among many storage devices. The registry and
repository may be accessible as separate entities or as a single
entity. The registry and repository may be implemented with
a database which may be queried by many different relevant
stakeholders.

Also stored in RAM (268) 1s an operating system (234).
Operating systems useful automating governance processes
according to embodiments of the present invention include
UNIX™, Linux™, Microsoft XP™, AIX™, [BM’s 15/0S™,
and others as will occur to those of skill 1n the art. The
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operating system (234), process modeling and automation
tool (220), automation modules (224), and modeled pro-
cesses (222) in the example of FIG. 2 are shown in RAM
(268), but many components of such software typically are
stored 1n non-volatile memory also, such as, for example, on
a disk drive (270).

The computer (252) of FIG. 2 includes disk drive adapter
(272) coupled through expansion bus (260) and bus adapter
(258) to processor (256) and other components of the com-
puter (252). Disk drive adapter (272) connects non-volatile
data storage to the computer (252) 1n the form of disk drive
(270). Disk drive adapters usetul 1n computers that automate
governance processes according to embodiments of the
present 1nvention 1include Integrated Drive Electronics
(‘IDE’) adapters, Small Computer System Interface (*SCSI’)
adapters, and others as will occur to those of skill 1n the art.
Non-volatile computer memory also may be implemented for
as an optical disk drive, electrically erasable programmable
read-only memory (so-called ‘EEPROM’ or ‘Flash’
memory), RAM drives, and so on, as will occur to those of
skill 1n the art.

The example computer (252) of FIG. 2 includes one or
more input/output (‘1/0”) adapters (278). I/O adapters imple-
ment user-oriented mmput/output through, for example, soft-
ware drivers and computer hardware for controlling output to
display devices such as computer display screens, as well as
user mput from user mput devices (281) such as keyboards
and mice. The example computer (252) of FIG. 2 includes a
video adapter (209), which 1s an example of an I/O adapter
specially designed for graphic output to a display device
(280) such as a display screen or computer monitor. Video
adapter (209) 1s connected to processor (256) through a high
speed video bus (264), bus adapter (258), and the front side
bus (262), which 1s also a high speed bus.

The exemplary computer (252) of FIG. 2 includes a com-
munications adapter (267) for data communications with
other computers (282) and for data communications with a
data communications network (200). Such data communica-
tions may be carried out serially through RS-232 connections,
through external buses such as a Universal Serial Bus
(‘USB’), through data communications networks such as IP
data communications networks, and 1n other ways as will
occur to those of skill in the art. Communications adapters
implement the hardware level of data communications
through which one computer sends data communications to
another computer, directly or through a data communications
network. Examples of communications adapters usetul for
automating a governance process of optimizing a portiolio of
services 1 a governed SOA according to embodiments of the
present invention include modems for wired dial-up commu-
nications, Ethernet (IEEE 802.3) adapters for wired data
communications network communications, and 802.11
adapters for wireless data communications network commu-
nications.

For further explanation, FIG. 3 sets forth a flowchart 1llus-
trating an exemplary method of automating a governance
process ol reviewing service artifacts in a governed SOA
according to embodiments of the present mvention. The
method of FIG. 3 includes modeling (302) the governance
process ol reviewing service artifacts associated with a ser-
vice 1n the SOA. A governance process may be modeled 1n a
process modeling and automation tool (called a BPM tool
here for simplicity of explanation), similar to that described
above with respect to FIG. 2.

A BPM tool may model a governance process by receiving
a specification of steps of the process, receiving a specifica-
tion of mputs for each step of the process, receiving a speci-
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fication of outputs for each step of the process, and receiving
a specification of a relationship (order) between steps of the
process. A BPM tool may receive these specifications from
various sources and various combinations of such sources—
relevant stakeholders of a business, consultants, a Chief Infor-
mation Officer (CIO) or Chief Executive Officer (CEO) of a
business, an Information Technology (‘I'T”) manager, a busi-
ness or service Domain Owner, an SOA Center of Excellence
(COE) Architect, an Application Architect, an SOA business
analyst, an Architecture Review Board member, a project
manager, a project leader, a technical leader, and the like. The
BPM tool may recerve these specifications through a graphi-
cal user interface—a flowchart-style interface, through which
a user may specily the steps of the service, inputs and outputs,
and relationships by defining a flowchart of the process. The
BPM tool may also receive these specifications 1n a markup
language document, such as a BPEL document, or 1n other
ways as will occur to readers of skill in the art. Such a BPM
tool enables flexibility and ease of use 1n specilying a gover-
nance process.

Once, the service artifact review (121) governance process
1s modeled, the method of FIG. 3 continues by generating
(306), in dependence upon the modeled governance process
(121), one or more automation modules. Each automation
module may be implemented as a module of computer pro-
gram 1nstructions that, when executed by a computer proces-
sor, supports performance of one or more steps of the mod-
cled governance process (121).

In the example of FIG. 3, the service artifact review (121)
governance process—the process modeled (302) by a BPM
tool or other process modeling and automation tool—in-
cludes preparing (306) one or more service artifacts (308)
associated with the service for review. A service artifact (308)
1s object created by one or more relevant stakeholders to
specily various characteristics of a service. Examples of ser-
vice artifacts (308) include a document of understanding
(DOU), a business requirement document (BRD), a specifi-
cation of non-functional requirements, a specification of a
priority of the service, and service metadata. A DOU 1s a
document that 1s short in length and includes a concise
description of a project (such as a project carried out or
supported by operation of a service), why the project 1s to be
carried out, and what value the project provides to an enter-
prise or business, and the like. A BRD 1s a document describ-
ing a current state of a business process (such as a process
implemented with one or more services in the SOA), the
intended result or results of the business process, and agreed-
upon requirements of the business process. A specification of
non-functional requirements sets forth requirements that aid
in middle and infrastructure provisioning, capacity planning,
and service reuse. An example of a specification of non-
tfunctional requirements includes a Service Level Agreement
(‘SLA’) that may record a common understanding regarding
any ol quality of service, priorities, responsibilities, guaran-
tees, warranties, and the like. A specification of a priornity of
the service sets forth the level of important of the service from
a consumer’s perspective. Examples of level of priority
include “business critical,” “must have,” “‘preferred,”
“optional,” and so on. These service artifacts may, 1n some
embodiments, represent the minimum required number and
type of service artifacts for each service. Other examples of
service artifacts iclude:

candidate asset list;

goal service model;

service model;

process definition;

logical data model;
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component business model;

enterprise information model;

project definition;

process definition;

business event list;

business rule

metadata strategy;

functional areas;

description;

glossary;

data store specification;

system context;

variations model;

use-case model;

business function/system matrix;

incremental goals;

non-functional requirements document;

business model;

innovation station record;

teasibility analysis;

non-disclosure agreement; and

clarity project.

Preparing (306) one or more service artifacts (308) may be
carried out 1n part by any combination of a project manager,
project leader, technical leader, or the like. The preparation of
service artifacts may include authoring a BRD, DOU, speci-
fication of non-functional requirements, a business case for
the service, and a justification to a business Domain Owner
for the implementation of the service. A business Domain
Owner 1s a person, or group of persons, having authority of a
particular ‘domain’ of a business. Business domains are pre-
defined categories within a business which may be defined 1n
various ways: by subject matter, by business responsibilities,
and so on as will occur to readers of skill in the art. The
lifecycle of a service in an SOA may be the responsibility of
a particular business Domain Owner for various reasons, one
of which 1s that the members of the business domain are the
primary consumers of the service.

Preparing (306) service artifacts 1s said to be carried out “in
part” by a project manager, project leader, technical leader, or
the like 1n that automation modules may also carry out some
part of the preparation. Consider, for example, an automation
module that supports preparation of service artifacts imple-
mented as plug-in for a word processing application. Such a
plug-1n may be enable direct access to templates of BRDs,
DOUs, and the like. Other automation modules which sup-
port preparation of service artifacts may also include plug-1ins
or applications for communicating amongst relevant stake-
holders—such as the project manager, project leader, techni-
cal leader, and others—preparing the documents. Such an
automation module may enable relevant stakeholders to col-
laborate on such service artifacts in real-time, via a web
service, or iteratively via email communications. Other auto-
mation modules may, at the behest of a user, format without
the user’s aid the service artifacts in accordance with service
artifact formatting standards. Readers of skill in the art will
recognize that although on a few types of automation modules
are described here, other types may also be generated to
support the step of preparing (306) service artifacts for
review.

The modeled service artifact review governance process
(121) of FIG. 3 also includes submitting (310) the service
artifacts for review. Submitting (310) the service artifacts for
review may be carried out, at least in part, by the same parties
responsible for preparing (306) the service artifacts—the
project manager, project leader, team leader, and so on. In the
example of FIG. 3, submitting (310) the service artifacts fo
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review includes storing (312) the service artifacts 1n a registry
and repository maintained by a service registrar. A service
registrar 1s a relevant stakeholder of a business that 1s respon-
sible for maintaining the registry and repository in an SOA.

Automation modules that support performance of submit-
ting (310) the service artifacts for review may be generated by
the method of FIG. 3. Such automation modules may be
scripts, web services, executable applications, plug-ins, and
so on, that provide an interface to recerve service artifacts,
communication or provide service artifacts to a reviewing
party, store service artifacts 1n a registry and repository (274),
or 1n other ways, support performance of submitting (310)
service artifacts for review.

The modeled service artifact review governance process
(121) of FIG. 3 also includes reviewing (316) the service
artifacts. Reviewing the service artifacts may be carried outin
part by a SOA Architecture Review Board (ARB) member or
members, a relevant stakeholder responsible for insuring
adherence to Architectural guidelines and policies of services
in an SOA. In the example of FIG. 3, reviewing (316) service
artifacts 1s carried out by determining (320) whether the ser-
vice artifacts meet predefined acceptance criteria (318). Pre-
defined acceptance criteria (318) specily a standard which
service artifacts must meet in order to be approved. Such
acceptance criteria may specity, for example, types of service
artifacts necessary for each service, a minimum and maxi-
mum number of words of each service artifact, suiliciency of
explanations or descriptions (as the service artifacts requires),
and so on. In this way, the governance process of reviewing
service artifacts, when executed, insures that service artifacts
of all services deployed in an SOA meet a predefined stan-
dard.

In the example of FIG. 3, 11 the service artifacts do not meet
the predefined acceptance criteria (318), the example service
artifact review governance process (121) of FIG. 3 continues
by augmenting (314) the service artifacts. Augmenting the
service artifacts, may be carried out 1n part by the project
manager, technical leader, or project leader responsible for
iitially preparing (306) the service artifacts and may include
creating additional service artifacts, supplementing descrip-
tions, explanations, and the like of the imitially prepared and
submitted service artifacts, and so on as will occur to readers
of skill in the art. Once augmented, the service artifacts may
again be submitted (310) and reviewed (316).

In the example of FIG. 3, 1f the service artifacts meet the
predefined acceptance criteria (318), the example service arti-
fact review governance process (121) continues by determin-
ing (322) whether the priority of the service meets predefined
priority criteria. Predefined priority criteria represent a stan-
dard for assigning priority to a service. Such predefined pri-
ority criteria may include business rating criteria, business
justification, one or more service level agreements, and so on
as will occur to readers of skill 1n the art. An ARB member or
members may, in part and with the support of one or more
automation modules generated by the method of FI1G. 3, carry
out the determination (322) of whether the prionity of the
service meets the predefined priority critera.

If the prionty of the service meets the predefined priority
criteria, the example service artifact review governance pro-
cess (121) of FIG. 3 continues by mitiating (328) an mnvesti-
gation 1nto reusing the service (if the service 1s currently not
deployed). Inttiating (328) such an mnvestigation may be car-
ried out 1 part by one or more ARB members with support of
one or more automation modules generated by the method of
FIG. 3. The automation modules support the step of initiating
(328) an mvestigation to reuse the service associated with the
service artifacts may provide communications between the
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ARB member and the relevant business member responsible
for investigating service reuse.

I1 the prionty of the service does not meet the predefined
priority criternia (327), however, the example service artifact
review governance process (121) of FIG. 3 continues by
initiating (324) a reprioritization of the service. The one or
more ARB members may communicate the failure of the
service priority to the meet the predefined priority critenia to
the business Domain Owner responsible for the service
through use of one or more automation modules generated by
the method of FIG. 3. The business Domain Owner may then
reprioritize the service.

Once modeled and once automation modules are gener-
ated, the service artifact review governance process (121) 1n
the example of F1G. 3 may be executed 1n accordance with the
steps described above. Such a governance process formal
automated review of a service’s service artifacts to insure the
presence and adequacy of the service artifacts and to msure
that documentation of service 1s well formed. These service
artifacts may be utilized 1n many processes by many users and
modules throughout the entire lifecycle of a service and of an
SOA. As such, standardized service artifacts increase effi-
ciency of planning, defining, implementing, managing, and
operating a service and an SOA.

For further explanation, FI1G. 4 sets forth a tlowchart 1llus-
trating an exemplary method of automating a governance
process 1nvestigating service reuse in a governed SOA
according to embodiments of the present mvention. The
method of FIG. 4 includes modeling (402) the governance
process (123) of investigating service reuse and generating
(404), in dependence upon the modeled governance process
(123), one or more automation modules. In the example of
FIG. 4, each automation module may be implemented as a
module of computer program instructions that, when
executed by a computer processor, supports performance of
one or more steps of the modeled governance process (123).

In the example of FI1G. 4, the modeled governance process
(123) of investigating service reuse includes receiving (406) a
specification of service requirements (408). Receiving (406)
a specification of service requirements (408) may be carried
out 1n part by a relevant stakeholder having the responsibility
to insure eflicient Architecture of the SOA and services
deployed 1n the SOA, such as a an SOA Center of Compe-
tency (COC) Architect. Recerving (406) a specification may
be supported by execution of one or more automation mod-
ules generated (404) by the method of FI1G. 4 1n various ways,
including automation modules that communicate documents
including the specification (408) from one or more relevant
stakeholders responsible for the creation of such a specifica-
tion to the SOA COC Architect.

The example modeled governance process (123) of mnves-
tigating service reuse in the example of FIG. 4 also includes
interpreting (410) the service requirements against the regis-
try and repository (274) of deployed services, sometimes
called a ‘public’ registry. The term ‘public’ refers to the fact
that services listed 1n the public registry may be identified by
any or most members of an enterprise or business. By con-
trast, a private registry—a registry of undeveloped, underde-
veloped, or developed but not yet deployed services—may
list services not immediately accessible by all members of the
enterprise. In the example of FIG. 4, mterpreting (410) the
service requirements against the public registry includes
determining (412) whether a deployed service—a service
listed 1n the public directory—meets the service require-
ments. Interpreting (410) the service requirements and deter-
mining (412) whether a deployed service meets the service
requirements may be carried out in part by the SOA COC
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Architect or the like and may be supported by execution of
one or more automation modules generated by the method of
FIG. 4. One or more automation modules may, for example,
provide, through one or more web services, a database query
graphical user interface (GUI) to the SOA COC Architect and
may also provide querying services to the Architect. Such a
querying service may query the registry and repository (274)
to 1dentily one or more deployed services. “Interpreting’” as
the term 1s used here may include interpreting the specifica-
tion 1nto queries for a database. Each service listed in a public
registry, for example, may 1include a high-level description of
the service. The service requirements (408) may be then
interpreted ito keyword queries or the like, which may be
used to query the public registry to identily services having,
high-level descriptions that include some or all of the key-
words.

Determining (412) whether a deployed service meets the
service requirements may also include searching a registry
and repository (274) for publicly available service artifacts
meeting the service requirements where each service artifact
1s associated with a deployed service and describes one or
more attributes of the deployed service and identifying, {from
publicly available service artifacts meeting the service
requirements during the searching of the registry and reposi-
tory, one or more candidate deployed services.

If a deployed service meets the requirements, the modeled
process (123) of investigating service reuse continues by
iitiating (414) a subscription to the deployed service. Initi-
ating (414) a subscription to the deployed service may in
some SOAs be implemented as a governance process, such as
the governance process (127) described 1n further detail with
regard to FIG. 6. Automation modules generated (404) in
accordance with the method of FIG. 4 may aid in the inmitiation,
(414) of a subscription to the deployed service in various
ways as will occur to readers of skill in the art including, for
example, by communication the identity of the deployed ser-
vice and the service requirements (408) to a relevant stake-
holder, such as an Application Architect.

If no deployed service meets the service requirements, the
modeled governance process (123) of investigating service
reuse 1n the example of FIG. 4 continues by interpreting (416 )
the service requirements against a registry of undeployed
services. In the example governance process (123) of inves-
tigating service reuse set forth 1n the method of FI1G. 4, inter-
preting (416) the service requirements includes determining,
(418) whether an undeployed but developed service meets the
service requirements. Like the step of interpreting (412)
above, an SOA COC or like, with support from one or more
automation modules generated 1n accordance with the
method of FIG. 4, may interpret (416) the service require-
ments against a registry ol undeployed services (274) and
determine (418) whether an undeployed but developed ser-
vice meets the service requirements. Although a single reg-
1stry and repository (274) 1s shown 1n the example of FIG. 4,
readers of skill in the art will understand that such a registry
and repository may be implemented in a variety of forms. In
some embodiments, for example, the public registry, private
registry (registry of undeployed services), and repository of
services may be implemented 1n separate databases.

If no underployed but developed service meets the service
requirements, the modeled governance process (123) of
ivestigating service reuse in the example of FIG. 4 continues
by mitiating (420) creation of a new service that meets the
service requirements. Initiating (420) creation of a new ser-
vice that meets the service requirements may be carried out by
the SOA COC Architect or the like with the support of one or
more automation modules generated (404) 1n accordance
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with the method of FIG. 4. Such automation modules may, for
example, provide communication services—communicating
the service specification to a relevant stakeholder responsible
for creating a new service, such as an Application Architect.
Creation of a new service may, in some governed SOAs, be
implemented as a governance process.

If an undeployed but developed service meets the service
requirements, modeled governance process (123) of ivesti-
gating service reuse 1n the example of FIG. 4 continues by
determining (422) whether the undeployed but developed
service 1s available for service creation. An undeployed ser-
vice may exist 1 various stages of development. If an unde-
ployed service 1s at very early stages of the development, but
development was halted for one or more reasons, the unde-
ployed service may not be immediately available or, 1n fact,
ever available for creation. One example reason development
of a service may be halted, a reason which may prevent a
service from ever being developed 1s cost—monetary cost,
cost 1n terms of labor, or cost 1n terms of physical or techno-
logical infrastructure necessary to support the service, for
example. In some governed SOAs, a service listed 1n a regis-
try, regardless of whether the registry 1s public or private, may
be characterized by a description of the stage of development
of the service or, said another way, the ‘state’ of the service. In
such governed SOAs, determining (422) whether the unde-
ployed but developed service 1s available for service creation
may include determining the state of the service.

Determining (422) whether the undeployed but developed
service 1s available for service creation may also include
searching a registry and repository (274) for non-publicly
available service artifacts meeting the service requirements.
Each service artifact may be associated with an undeployed
but developed service and may describe one or more
attributes of the undeployed but developed service. Determin-
ing (422) whether the undeployed but developed service 1s
available for service creation may also include i1dentitying,
from non-publicly available service artifacts meeting the ser-
vice requirements during the searching of the registry and
repository, one or more candidate undeployed services. Auto-
mation modules generated (404) in accordance with the
method of FIG. 4 may provide database query services, query
GUIs and the like to support the search of the registry and
repository (274).

If the undeployed but developed service 1s available for
service creation, the modeled governance process (123) of
ivestigating service reuse continues by mitiating (420) cre-
ation of the undeployed but developed service. If, however, an
undeployed but developed service 1s not available for service
creation, the modeled governance process (123) of nvesti-
gating service reuse continues by requesting (424) reuse of
the undeployed but developed service. Requesting (424)
reuse of the undeployed but developed service may be carried
out in part by the SOA COC Architect or the like with support
ol one or more automation modules generated 1n accordance
with the method of FIG. 4. In some embodiments, the request
may be directed to a Domain Owner responsible for manage-
ment and implementation of service in a domain that includes
the undeployed but developed service.

For further explanation, FI1G. 5 sets forth a flowchart 1llus-
trating an exemplary method of automating a governance
process of optimizing a portiolio of services 1 a governed
SOA according to embodiments of the present invention. The
method of FIG. 5 includes modeling (502) the governance
process (125) of optimizing a portiolio of services 1n a gov-
ermed SOA and generating (504), 1n dependence upon the
modeled governance process (125), one or more automation
modules. In the example of FIG. 5, each automation module
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may be implemented as a module of computer program
instructions that, when executed by a computer processor,
supports performance of one or more steps ol the modeled
governance process (125).

A service portiolio may be optimized in various ways
including, for example, by reducing duplication of services,
reducing or retooling underutilized services, updating ser-
vices, and so on. To that end, the example modeled gover-
nance process (125) of optimizing a portiolio of services
includes determining (506) whether a collection of service
artifacts matches one or more service artifacts stored 1n a
service registry. The term ‘matches’ here means that the col-
lection of service artifacts and one or more service artifacts
stored 1n the service registry are substantially similar 1n con-
tent. The two need not exactly replicate one another verbatim
to be considered a match. Determining (506) whether a col-
lection (508) of service artifacts matches one or more service

artifacts stored 1n a service registry may be carried out in part
by arelevant stakeholder, such as a SOA ARB Architect or the
like, with the support of one or more automation modules
generated (504) 1n accordance with the method of FI1G. 5. The
generated automation modules may support performance of
determining (506) whether a collection of service artifacts
matches service artifacts stored 1n a service registry by pro-
viding database query, analysis and comparison tools that
compare keywords of the collection of service artifacts to
service artifacts listed 1n the registry. If service artifacts stored
in the registry match a collection of service artifacts, some
duplication of services may exist in the SOA. Again, due to
the fact that *‘matching’ service artifacts need not replicate one
another exactly, the existence of matching service artifacts
does not necessarilly mean that service duplication exists.
Rather, matching service artifacts are a form of evidence that
duplication may exist.

If no service artifacts stored in the service registry match
the collection of service artifacts, the modeled governance
process (125) of optimizing a portiolio of services continues
by mitiating (510) creation of a service 1n accordance with the
collection of service artifacts. Such a creation of a service
may be carried out in embodiments 1n which the service
described by the collection of service artifacts has yet to be
created. If, on the other hand, the service described by the
collection of service artifacts has been created and no service
artifacts in the registry and repository match the collection, no
change to the portiolio of services may be necessary. That 1s,
no other currently created service listed in the registry and
stored 1n the repository duplicates the functionality of the
service under investigation—the service described the collec-
tion of service artifacts.

If one or more service artifacts stored 1n the service registry
does match the collection of service artifacts, however, the
modeled governance process (125) of optimizing a portiolio
ol services continues by selecting (512), in dependence upon
predefined action selection criteria (514), a service adminis-
tration action (516, 518, 520, 522, 524) to perform. A service
administration action 1s a process to be carried out that atifects
a particular service. In the example of FIG. 5, selecting a
service administration action may be carried out in part by an
SOA ARB Architect or the like and may 1nclude selecting an
action of creating (516) a new service, selecting an action of
subscribing (518) to a deployed service, selecting an action of
retiring (520) a service associated with the collection of ser-
vice artifacts, selecting an action of retiring (522) a service
associated with the matching service artifacts, or selecting an
action of creating (524) a new service version of a service
associated with the matching service artifacts.

10

15

20

25

30

35

40

45

50

55

60

65

16

An action of creating (516) a new service may be selected
when the service described by the collection of service arti-
facts 1s not yet created, and even 1n the presence of service
artifacts that match the collection of service artifacts, no
duplication of services in the SOA would exist i1 the service
was created. That 1s, notwithstanding a match of service
artifacts, the portiolio of services for the governed SOA 1s
lacking a service that fulfills the collection of service artifacts.

An action of subscribing (518) to a deployed service may
be selected 1n 1nstances 1n which the service described by the
collection of the service artifacts 1s not yet created and the
service described by the matching service artifacts—those
service artifacts stored the service registry—ifulfills the
requirements set forth 1n the collection of service artifacts. In
such istances, rather than creating a new service resulting 1n
duplication of services in the service portiolio, a prospective
consumer of the service described by the collection of service
artifacts may be directed to subscribe to the service described
by the matching service artifacts.

An action of retiring (520) a service associated with the
collection of service artifacts may be selected 1n instances 1n
which the service associated with the collection of service
artifacts duplicates the functionality of a service associated
with the matching service artifacts. The service associated
with the collection of service artifacts may be retired (rather
than the service associated with the matching service arti-
facts) for various reasons including, for example, the breadth
of documentation describing the service associated with the
matching service artifacts in comparison to the collection of
service artifacts. The service associated with the collection of
service artifacts may also be retired, for example, if the ser-
vice 15 less recently updated or less maintained than the ser-
vice associated with the matching service artifacts. The ser-
vice associated with the collection of service artifacts may
also be retired, for example, if funding or infrastructure for
the service 1s less than the service associated with the match-
ing service artifacts. In contrast, an action of retiring (522) a
service associated with the matching service artifacts (rather
than the service associated with the collection of service
artifacts) may be selected for the same reasons as described
above.

An action of creating (524) a new service version of a
service associated with the matching service artifacts may be
selected when no service exactly satistying the collection of
service artifacts has been created and when the service asso-
ciated with the matching service artifacts would fulfill the
requirements of the collection of service artifacts, if updated.

Prior to mitiating any of the service administration actions,
the modeled governance process (125) of optimizing a port-
folio of services includes obtaining (526) approval of the
selected service admuinistration action. Approval of the
selected administration action may be requested by an SOA
Architect, or the like, from a Domain Owner.

Automation modules generated (504) 1n accordance with
the method of FIG. § may support performance of obtaining
(526) approval of the selected service administration action
by providing a means of communications—email, web ser-
vices, repositories, and the like—between the SOA Architect
and the Domain Owner. Such communications services may
be configured to provide users with a streamlined communi-
cation 1n various ways including for example by providing
GUIs with pre-filled forms, dynamically addressed to rel-
evant recipients, and so on.

The modeled governance process (123) of optimizing a
portiolio of services also includes mitiating (528) the selected
service administration action. Initiating (528) the selected
service administration action may be carried out by an SOA
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Architect or the like through use of automation modules that
provide communications means or said another way, commu-
nications channels, with relevant stakeholders responsible for
carrying out the selected administration action.

The example governance process (125) of optimizing a
portfolio of services may be triggered or initiated at the behest
of a Domain Owner or a COC. The governance process (125)
in some embodiments, 1dentifies and address under used or
obsolete services. The example governance process may also
reduce the associated overhead and cost incurred by services
that are redundant, under used, obsolete or not addressing,
specified business needs.

For turther explanation, FIG. 6 sets forth a flowchart 1llus-
trating an exemplary method of automating a governance
process of establishing a subscription to a deployed service in
a governed SOA according to embodiments of the present
ivention. The method of FIG. 6 includes modeling (602) the
governance process (127) of establishing a subscription to a
deployed service 1n the governed SOA and generating (604),
in dependence upon the modeled governance process (127),
one or more automation modules. In the example of FIG. 6,
cach automation module may be implemented as a module of
computer program instructions that, when executed by a com-
puter processor, supports performance of one or more steps of
the modeled governance process (127).

In the method of FIG. 6, the example modeled governance
process (127) of establishing a subscription to a deployed
service in the governed SOA includes collecting (606) avail -
able service artifacts associated with a deployed service. Col-
lecting (606) available service artifacts associated with a
deployed service may include collecting one or more of:
service design service artifacts, service development service
artifacts, service metadata, and service run-time statistics.
Collecting (606) available service artifacts may be carried out
in part by an application architect or the like with support by
automation modules generated 1n accordance with the
method of FIG. 6. The application architect may utilize auto-
mation modules to search a registry and repository to identify
such artifacts and retrieve the identified artifacts.

The example modeled governance process (127) of estab-
lishing a subscription to a deployed service 1n the governed
SOA 1nthe example of FIG. 6 also includes determining (610)
whether the deployed service meets predefined functional
requirements (608). A functional requirement 1s a specifica-
tion of functionality provided by a service or, said another
way, behavior of a service. Functional requirements specily
how a service 1s to act. Functional requirements may be
referred to as business requirements specified 1n a business
case. A Tunctional requirement 1s a contrast to a non-func-
tional requirement. A non-functional requirement is a speci-
fication of a how a service 1s to be. Non-functional require-
ments often define quality attributes, quality of service, or
non-behavior attributes of a service. Examples of such non-
functional requirements include execution qualities, such as
security and usability, observable during run-time and evolu-
tion qualities, such as testability, maintainability, extensibil-
ity, and scalability which are embodied 1n the structure of a
service. Non-functional requirements of a service may speci-
fied or a defined a Service Level Agreement (SLA).

Determining (610) whether the deployed service meets
predefined functional requirements (608) may be carried out
by performing a functional gap analysis between the col-
lected service artifacts and the predefined functional require-
ments. A gap analysis 1s a comparison of one set of data with
another to 1dentily gaps between the data sets. In some cases
a gap analysis 1s more qualitative than quantitative due to
dissimilarities in data sets. That 1s, rather than comparing an
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array of integers to another array of integers, the gap analysis
may compare a set of requirements to a set of capabilities or
behaviors. In the case of a functional gap analysis, for
example, the predefined functional requirements and the col-
lected service artifacts of a deployed service are compared to
identify gaps between the two, and more specifically, to deter-
mine whether, and to what degree, capabilities of the service
satisly the functional requirements. The functional gap analy-
s1s 15 described as ‘functional’ because the analysis compares
functional requirements rather than non-functional. A non-
functional gap analysis compares non-functional require-
ments. Determining (610) whether the deployed service
meets predefined functional requirements (608) through use
ol a functional gap analysis may be carried out 1n part by a
Consumer SOA analyst and a Provider SOA analyst with
support from one or more automation module generated
(604) 1n accordance with the method of FIG. 6. A consumer,
as the term 1s used here, refers to a consumer of a service
while a provider refers to a provider of the service.

If the deployed service does not meet the predefined func-
tional requirements, the modeled process (127) of establish-
ing a subscription to a deployed service 1n the governed SOA
in the example of FIG. 6 continues by imitiating (612) the
creation of a new service version of the deployed service,
where the new service version meets the predefined func-
tional requirements.

If the deployed service meets the predefined functional
requirements, the example modeled governance process
(127) of establishing a subscription to a deployed service 1n
the governed SOA continues by determining (616) whether
the deployed service meets predefined non-functional
requirements (614). Determining (616) whether the deployed
service meets predefined non-functional requirements (614)
may be carried out by performing a non-functional gap analy-
s1s between the collected service artifacts and the predefined
non-functional requirements. Performing a non-functional
gap analysis may include determiming whether the collective
service artifacts associated with the deployed service indicate
that the deployed service meets one or more criteria of an
SLA. Determining (616) whether the deployed service meets
predefined non-functional requirements (614) and perform-
ing a non-functional gap analysis may be carried outin part by
a Provider Domain Owner and a Consumer Domain Owner
with support from one or more automation module generated
in accordance with the method of FIG. 6.

I1 the deployed service does not meet the predefined non-
functional requirements, the example modeled governance
process (127) of establishing a subscription to a deployed
service 1 the governed SOA continues by negotiating (618) a
change of the predefined non-functional requirements and
determining (622) whether the change was successiully
negotiated. Negotiating (618) a change of the predefined non-
functional requirements and determining (622) whether the
change was successiully negotiated may be carried out with
by the Provider Domain Owner and Consumer Domain
Owner. Such negotiation may include altering an SLA. Auto-
mation module generated in accordance with the method of
FIG. 6, may support performance of the negotiation by pro-
viding collaboration tools through which the Provider and
Consumer Domain Owners may collaboratively alter non-
functional requirements.

I the negotiation (622) succeeds, the example modeled
governance process (127) of establishing a subscription to a
deployed service continues by initiating (612) creation of a
new service version of the deployed service, where the new
service version of the deployed service meets the non-func-
tional requirements.
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If the deployed service meets the predefined non-func-
tional requirements, the example modeled governance pro-
cess (127) of establishing a subscription to a deployed service
in the governed SOA continues by creating (620) a subscrip-
tion request. A subscription request 1s a data structure that
specifies a subscription. Such a data structure may include
any of an 1identification of a consumer, one or more functional
or non-functional requirements, an identification of the
deployed service to which the request 1s directed, and so on as
will occur to readers of skill in the art. The creation of such a
subscription request may be carried out by an application
architect or the like with the support of one or more automa-
tion modules. Such automation modules may provide web
services, subscription request templates, dynamically gener-
ated requests, and so on.

The example modeled governance process (127) of estab-
lishing a subscription to a deployed service 1n the governed
SOA 1n the example of FIG. 6 also includes requesting (624)
approval of the subscription request and determining (626)
whether approval 1s received. Requesting (624) approval of
the subscription request and determiming (626) whether
approval 1s received may be carried out by an Application
Architect along with automation modules generated 1n accor-
dance with the method of FIG. 6.

It approval 1s received, the example modeled governance
process (127) of establishing a subscription to a deployed
service 1n the governed SOA continues by creating (630) a
subscription to the deployed service. In the example of FIG. 6,
creating (630) a subscription to the deployed service 1s carried
out by storing (632) a subscription profile 1n a registry and
repository.

If approval 1s not recetved, the example modeled gover-
nance process (127) of establishing a subscription to a
deployed service 1n the governed SOA continues by recoms-
mending (628) a different service. Recommending (628) a
different service may be carried out by the Provider SOA
Architect with support of one or more automation modules.
Such automation modules, for example, may search a registry
and repository for similar services to the deployed service
having service artifacts that appear, upon an 1nitial high-level
search, to meet the predefined functional and non-functional
requirements. Once a different deployed service 1s recom-
mended, the governance process (127) of establishing a sub-
scription request may repeat to insure that recommended
process indeed satisfies the predefined functional and non-
functional requirements.

For further explanation, FIG. 7 sets forth a flowchart 1llus-
trating an exemplary method of automating a governance
process of creating a new version of a service 1n a governed
SOA according to embodiments of the present invention. The
method of FIG. 7 includes modeling (702) the governance
process (129) of creating a new version of a service 1n a
governed SOA and generating (704), 1n dependence upon the
modeled governance process (129), one or more automation
modules. In the example of FIG. 7, each automation module
may be implemented as a module of computer program
instructions that, when executed by a computer processor,
supports performance of one or more steps of the modeled
governance process (129).

In the method of FI1G. 7, the example modeled governance
process (129) of creating a new version of a service 1n a
governed SOA includes reviewing requested updates to a
deployed service. Reviewing (706) requested updates to a
deployed service may include reviewing a service specifica-
tion (710) of a present version of the deployed service;
reviewing a specification of non-functional requirements of
the present version of the deployed service; reviewing poten-
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tial service requirements included 1n the requested updates;
and 1dentitying potential changes to the present version of the
deployed service. Reviewing (706) requested updates to a
deployed service may be carried out by a Consumer SOA
Architect with support of automation modules generated in
accordance with the method of FIG. 7. Such automation
modules may support performance of reviewing (706)
requested updates by retrieving from a registry and reposi-
tory, a service specification of the present version of the
deployed service and providing the service specification to
the Consumer SOA Architect and 1n other ways as will occur
to readers of skill 1n the art.

In the method of FIG. 7, the example modeled governance
process (129) of creating a new version of a service in a
governed SOA also includes determiming (708), 1n depen-
dence upon the requested updates and a specification (710) of
a present version of the deployed service, whether a new
version of the deployed service 1s required. Determiming
(708) whether a new version of the deployed service 1s
required may be carried out by a Provider SOA Architect in
concert with and SOA COC Architect.

If a new version of the deployed service 1s required, the
example modeled governance process (129) of creating a new
version of a service 1in a governed SOA continues by applying
(716) versioning guidelines (714) to the new version of the
deplovyed service. Applying versioning guidelines to the new
version of the deployed service may include determining
whether a version number of the new version of the deployed
service 1s less than a predefined threshold of version numbers
for the deployed service and if the version number of the new
version ol the deployed service 1s less than the predefined
threshold of version numbers for the deployed service, 1den-
tifying a versioning scheme to follow and identifying a ver-
sioning approach. A versioning scheme specifies syntax for
version identifiers. Examples of versioning schemes include
sequence-based 1dentifiers, data-based schemes, alphanu-
meric code schemes, and so on as will occur to readers of skill
in the art. Examples of versioning approaches include Uni-
versal Description Discovery and Integration (‘UDDI’) as
well as namespace approaches and the like.

If a new version of the deployed service 1s note required,
the example modeled governance process (129) of creating a
new version ol a service 1in a governed SOA continues by
end-to-end governance lifecycle process (712).

The example modeled governance process (129) of creat-
ing a new version of a service m a governed SOA also
includes determining (718) whether the present version of the
deployed service will be subsumed by the new version. Deter-
mining (718) whether the present version of the deployed
service will be subsumed by the new version may be carried
out by determining, by the Provider SOA Architect and SOA
COC Architect, whether the new service version increases the
number of active versions of the service above a predefined
threshold (a maximum) of active versions specified 1n ver-
sioning guidelines. Such determination may be performed
with the support of one or more automation modules gener-
ated (704) 1n accordance with the method of FIG. 7.

I1 the present version of the deployed service will be sub-
sumed by the new version, the example modeled governance
process (129) of creating a new version of a service 1n a
governed SOA continues by retiring (720) the present version
of the deployed service. A Consumer SOA Architect may
initiate the retiring (720) of the present version through use of
one or more automation modules generated by the method of
FIG. 7.

If the present version of the deployed service will not be
subsumed by the new version, the example modeled gover-
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nance process (129) of creating a new version of a service in
a governed SOA continues by logging (722) the new version
in a registry and repository. Logging (722) the new version 1n
a registry and repository may be carried out by storing service
artifacts, service requirements, and the like in the repository.
Logging (722) the new version may be carried out in part by
a Service Registrar with support of automation modules gen-
erated 1n accordance with the method of FIG. 7. Such auto-
mation modules may be implemented 1n various ways and
support performance of logging (722) 1n various manners
including, for example, by providing a web services interface
between the registry and repository and a Service Registrar.

The example modeled governance process (129) of creat-
ing a new version ol a service 1 a governed SOA also
includes requesting (724) a service identifier for the new
version of the service. A service 1dentifier, a version number
for example, 1s an i1dentification of a version of a service
relative to other versions of the same service. The Service
Registrar may request (724) the service i1dentifier through
communications channels established by one or more auto-
mation modules generated 1n accordance with the method of
FIG. 7. Upon receipt of the service identifier the Service
Registrar may register the new service version 1n a registry
with the new service identifier.

The example modeled governance process (129) of creat-
ing a new version ol a service 1 a governed SOA also
includes entering (726) service classification information 1n
the registry and repository. In the example modeled gover-
nance process (129), the service classification information
describes a sector for the new version of the deployed service,
a service type for the new version of the deployed service, and
a target certification level for the new version of the deployed
service. Again, a Service Registrar responsible for activities
involving aregistry and repository, may carry out the entering
(726) of service classification information with the support of
automation modules generated 1n accordance with the
method of FIG. 7.

The example modeled governance process (129) of creat-
ing a new version of a service m a governed SOA also
includes updating (728) specification modeling service arti-
facts and realization modeling service artifacts of the
deployed service, refactoring (730) and rationalizing the
deployed service; and certifying (732) the new version of the
deployed service. Refactoring i1s a process of modifying a
service without moditying the external functional behavior
from the perspective of consumers. Rationalizing the
deployed service 1s a process by which a deployed service’s
existence, implementation, cost, management and so forth 1s
analyzed and confirmed 1n accordance with predefined stan-
dards. Each of the above steps may be carried out 1n part by a
Provider SOA Architect in concert with a SOA COC Archi-
tect and 1n part by automation modules generated 1n accor-
dance with embodiments of the present invention.

In view of the explanations set forth above, readers will
recognize that the benefits of automating governance pro-
cesses 1n a governed SOA according to embodiments of the
present invention include:

increasing etficiency of the governance processes;

increasing speed of execution of governance processes;

decreasing costs associated with governance process
including monetary costs and labor costs;

providing deterministic, rather than stochastic, governance

processes with predictable results;

reducing difficulties 1n moditying the governance pro-

CEesses;
providing consistent, repeatable processes;
and other benefits as will occur to readers of skill 1n the art.
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As will be appreciated by one skilled in the art, aspects of
the present invention may be embodied as a system, method
or computer program product. Accordingly, aspects of the
present invention may take the form of an entirely hardware
embodiment, an entirely software embodiment (including
firmware, resident software, micro-code, etc.) or an embodi-
ment combining software and hardware aspects that may all
generally be referred to herein as a “circuit,” “module™ or
“system.” Furthermore, aspects of the present invention may
take the form of a computer program product embodied in one
or more computer readable medium(s) having computer read-
able program code embodied thereon.

Any combination of one or more computer readable medi-
um(s) may be utilized. The computer readable medium may
be a computer readable signal medium or a computer read-
able storage medium. A computer readable storage medium
may be, for example, but not limited to, an electronic, mag-
netic, optical, electromagnetic, infrared, or semiconductor
system, apparatus, or device, or any suitable combination of
the foregoing. More specific examples (a non-exhaustive list)
of the computer readable storage medium would include the
following: an electrical connection having one or more wires,
a portable computer diskette, a hard disk, a random access
memory (RAM), a read-only memory (ROM), an erasable
programmable read-only memory (EPROM or Flash
memory), an optical fiber, a portable compact disc read-only
memory (CD-ROM), an optical storage device, a magnetic
storage device, or any suitable combination of the foregoing.
In the context of this document, a computer readable storage
medium may be any tangible medium that can contain, or
store a program for use by or 1n connection with an instruction
execution system, apparatus, or device.

A computer readable signal medium may include a propa-
gated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-mag-
netic, optical, or any suitable combination thereof. A com-
puter readable signal medium may be any computer readable
medium that 1s not a computer readable storage medium and
that can communicate, propagate, or transport a program for
use by or 1n connection with an 1nstruction execution system,
apparatus, or device.

Program code embodied on a computer readable medium
may be transmitted using any appropriate medium, including
but not limited to wireless, wireline, optical fiber cable, RF,
etc., or any suitable combination of the foregoing.

Computer program code for carrying out operations for
aspects of the present invention may be written 1n any com-
bination of one or more programming languages, including
an object oriented programming language such as Java,
Smalltalk, C++ or the like and conventional procedural pro-
gramming languages, such as the “C” programming language
or similar programming languages. The program code may
execute entirely on the user’s computer, partly on the user’s
computer, as a stand-alone soitware package, partly on the
user’s computer and partly on a remote computer or entirely
on the remote computer or server. In the latter scenario, the
remote computer may be connected to the user’s computer
through any type of network, including a local area network
(LAN) or a wide area network (WAN), or the connection may
be made to an external computer (for example, through the
Internet using an Internet Service Provider).

Aspects of the present invention are described with refer-
ence to flowchart 1llustrations and/or block diagrams of meth-
ods, apparatus (systems) and computer program products
according to embodiments of the invention. It will be under-
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stood that each block of the flowchart illustrations and/or
block diagrams, and combinations of blocks 1n the flowchart
illustrations and/or block diagrams, can be implemented by
computer program instructions. These computer program
instructions may be provided to a processor of a general
purpose computer, special purpose computer, or other pro-
grammable data processing apparatus to produce a machine,
such that the instructions, which execute via the processor of
the computer or other programmable data processing appa-
ratus, create means for implementing the functions/acts
specified 1n the flowchart and/or block diagram block or
blocks.

These computer program instructions may also be stored in
a computer readable medium that can direct a computer, other
programmable data processing apparatus, or other devices to
function 1n a particular manner, such that the instructions
stored 1n the computer readable medium produce an article of
manufacture including instructions which implement the
function/act specified 1n the tlowchart and/or block diagram
block or blocks.

The computer program instructions may also be loaded
onto a computer, other programmable data processing appa-
ratus, or other devices to cause a series of operational steps to
be performed on the computer, other programmable appara-
tus or other devices to produce a computer implemented
process such that the instructions which execute on the com-
puter or other programmable apparatus provide processes for
implementing the functions/acts specified in the flowchart
and/or block diagram block or blocks.

The flowchart and block diagrams in the Figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods and computer program
products according to various embodiments of the present
invention. In this regard, each block in the flowchart or block
diagrams may represent a module, segment, or portion of
code, which comprises one or more executable instructions
for implementing the specified logical function(s). It should
also be noted that, 1n some alternative implementations, the
tfunctions noted 1n the block may occur out of the order noted
in the figures. For example, two blocks shown 1n succession
may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be
noted that each block of the block diagrams and/or flowchart
illustration, and combinations of blocks in the block diagrams
and/or flowchart illustration, can be implemented by special
purpose hardware-based systems that perform the specified
functions or acts, or combinations of special purpose hard-
ware and computer instructions.

It will be understood from the foregoing description that
modifications and changes may be made 1n various embodi-
ments of the present invention without departing from 1ts true
spirit. The descriptions 1n this specification are for purposes
of illustration only and are not to be construed 1n a limiting
sense. The scope of the present invention 1s limited only by
the language of the following claims.

What 1s claimed 1s:

1. A computer-implemented method of automating a gov-
ernance process of optimizing a portiolio of services 1n a
governed Service Oriented Architecture (*SOA’), the method
comprising;

modeling the governance process of optimizing a portiolio

of services in the governed SOA, the modeled gover-
nance process comprising:

determining whether a collection of service artifacts

matches one or more service artifacts stored in a service
registry; 1 no service artifacts stored 1n the service reg-
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1stry match the collection of service artifacts, initiating,
creation of a service 1n accordance with the collection of
service artifacts; 1f one or more service artifacts stored in
the service registry match the collection of service arti-
facts: selecting, in dependence upon predefined action
selection criteria, a service administration action to per-
form; obtaining approval of the selected service admin-
istration action; and mitiating the selected service
administration action; and

generating, 1n dependence upon the modeled governance

process, one or more automation modules, each automa-
tion module comprising a module of computer program
instructions that, when executed by a computer proces-
sor, supports performance of one or more steps of the
modeled governance process.

2. The method of claim 1, wherein selecting a service
administration action further comprises selecting, as the ser-
vice administration action, an action of creating a new ser-
viCe.

3. The method of claim 1, wherein selecting a service
administration action further comprises selecting as the ser-
vice administration action, an action of subscribing to a
deployed service.

4. The method of claim 1, wherein selecting a service
administration action further comprises selecting as the ser-
vice administration action, an action of retiring a service
associated with the collection of service artifacts.

5. The method of claim 1, wherein selecting a service
administration action further comprises selecting as the ser-
vice administration action, an action of retiring a service
associated with the matching service artifacts.

6. The method of claim 1, wherein selecting a service
administration action further comprises selecting, as the ser-
vice administration action, an action of creating a new service
version of a service associated with the matching service
artifacts.

7. An apparatus for automating a governance process of
optimizing a portiolio of services 1 a governed Service Ori-
ented Architecture (*SOA’), the apparatus comprising a com-
puter processor, a computer memory operatively coupled to
the computer processor, the computer memory having dis-
posed within it computer program instructions capable of:

modeling the governance process of optimizing a portiolio

of services 1n the governed SOA, the modeled gover-
nance process comprising;

determining whether a collection of service artifacts

matches one or more service artifacts stored 1n a service
registry; 1f no service artifacts stored 1n the service reg-
1stry match the collection of service artifacts, initiating
creation of a service in accordance with the collection of
service artifacts; if one or more service artifacts stored 1in
the service registry match the collection of service arti-
facts: selecting, in dependence upon predefined action
selection criteria, a service administration action to per-
form; obtaining approval of the selected service admin-
istration action; and initiating the selected service
administration action; and

generating, in dependence upon the modeled governance

process, one or more automation modules, each automa-
tion module comprising a module of computer program
istructions that, when executed by a computer proces-
sor, supports performance of one or more steps of the
modeled governance process.

8. The apparatus of claim 7, wherein selecting a service
administration action further comprises selecting, as the ser-
vice administration action, an action of creating a new ser-
vice.
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9. The apparatus of claim 7, wherein selecting a service
administration action further comprises selecting as the ser-
vice administration action, an action of subscribing to a

deploved service.

10. The apparatus of claim 7, wherein selecting a service
administration action further comprises selecting as the ser-
vice administration action, an action of retiring a service
associated with the collection of service artifacts.

11. The apparatus of claim 7, wherein selecting a service
administration action further comprises selecting as the ser-
vice administration action, an action of retiring a service
associated with the matching service artifacts.

12. The apparatus of claim 7, wherein selecting a service
administration action further comprises selecting, as the ser-
vice administration action, an action of creating a new service
version of a service associated with the matching service
artifacts.

13. A computer program product for automating a gover-
nance process of optimizing a portiolio of services 1n a gov-
erned Service Oriented Architecture (*‘SOA’), the computer
program product disposed upon a computer readable storage
medium, wherein the computer readable storage medium 1s
not a signal, the computer program product comprising com-
puter program instructions capable, when executed, of caus-
ing a computer to carry out the steps of:

modeling the governance process of optimizing a portiolio

of services 1n the governed SOA, the modeled gover-
nance process comprising:

determining whether a collection of service artifacts

matches one or more service artifacts stored in a service
registry; if no service artifacts stored 1n the service reg-
1stry match the collection of service artifacts, nitiating
creation of a service 1n accordance with the collection of
service artifacts; if one or more service artifacts stored 1in
the service registry match the collection of service arti-
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facts: selecting, 1n dependence upon predefined action
selection criteria, a service administration action to per-
form; obtaining approval of the selected service admin-
istration action; and mitiating the selected service
administration action; and

generating, 1n dependence upon the modeled governance

process, one or more automation modules, each automa-
tion module comprising a module of computer program
instructions that, when executed by a computer proces-
sor, supports performance of one or more steps of the
modeled governance process.

14. The computer program product of claim 13, wherein
selecting a service administration action further comprises
selecting, as the service administration action, an action of
creating a new service.

15. The computer program product of claim 13, wherein
selecting a service administration action further comprises
selecting as the service administration action, an action of
subscribing to a deployed service.

16. The computer program product of claim 13, wherein
selecting a service administration action further comprises
selecting as the service administration action, an action of
retiring a service associated with the collection of service
artifacts.

17. The computer program product of claim 13, wherein
selecting a service administration action further comprises
selecting as the service administration action, an action of
retiring a service associated with the matching service arti-
facts.

18. The computer program product of claim 13, wherein
selecting a service administration action further comprises
selecting, as the service administration action, an action of
creating a new service version of a service associated with the
matching service artifacts.
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